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<210> 1 
<211> 1152 
<212> DNA 

<213> Escherichia coli 



<400> 1 

atggagcact 

gaagagggcg 

actttcaccc 

gtgcagcggc 

gtgatccgca 

gagcagccgg 

gtccggcagg 

acctgcccgg 

gagcgcaact 

acccgcggca 

gagcgcggct 

gtcttcggcg 

atcgccggcg 

ggccggatcc 

ttctaccgca 

atcggccatc 

cgcctggaga 

atccccaccg 

gaacaggcga 

gacctgaagt 



ggtcctattg 
gcagcctggc 
gtcatcgcca 
tggtcgccct 
acgccctggc 
agcaggcccg 
gcaccggcaa 
tcgccgccgg 
atcccactgg 
cgcagaactg 
atgtgttcgt 
gggtgcgcgc 
atccggcgct 
gcaacggtgc 
ccagcctgac 
cgctgccgct 
ccattctcgg 
acccgcgcaa 
tcagcgccct 
aa 



gctgcgccct 
cgcgctgacc 
gccgcgcggc 
ctacctggcg 
cagccccggc 
tctggccctg 
cgacgaggcc 
tgaatgcgcg 
cgcggagttc 
gacggtggag 
cggctaccac 
gcgcagccag 
ggcctacggc 
cctgctgcgg 
cctggccgcg 
gcgcctggac 
ctggccgctg 
cgtcggcggc 
gccggactac 



ggagaagctt 
gcgcaccagg 
tgggaacaac 
gcgcggctgt 
agcggcggcg 
accctggccg 
ggcgcggcca 
ggcccggcgg 
ctcggcgacg 
cggctgctcc 
ggcaccttcc 
gacctcgacg 
tacgcccagg 
gtctatgtgc 
ccggaggcgg 
gccatcaccg 
gccgagcgca 
gacctcgacc 
gccagccagc 



ttgttaacgc 
cttgccacct 
tggagcagtg 
cgtggaacca 
acctgggcga 
ccgccgagag 
acgccgacgt 
acagcggcga 
gcggcgacgt 
aggcgcaccg 
tcgaagcggc 
cgatctggcg 
accaggaacc 
cgcgctcgag 
cgggcgaggt 
gccccgagga 
ccgtggtgat 
cgtccagcat 
ccggcaaacc 



ccatatggcc 
gccgctggag 
cggctatccg 
ggtcgaccag 
agcgatccgc 
cgagcgcttc 
ggtgagcctg 
cgccctgctg 
cagcttcagc 
ccaactggag 
gcaaagcatc 
cggtttctat 
cgacgcacgc 
cctgccgggc 
cgaacggctg 
ggaaggcggg 
tccctcggcg 
ccccgacaag 
gccgcgcgag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1152 



<210> 2 
<211> 383 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Glu His Trp Ser Tyr Trp Leu Arg Pro Gly Glu Ala Phe Val Asn 
15 10 15 

Ala His Met Ala Glu Glu Gly Gly Ser Leu Ala Ala Leu Thr Ala His 
20 25 30 

Gin Ala Cys His Leu Pro Leu Glu Thr Phe Thr Arg His Arg Gin Pro 
35 40 45 

Arg Gly Trp Glu Gin Leu Glu Gin Cys Gly Tyr Pro Val Gin Arg Leu 
50 55 60 

Val Ala Leu Tyr Leu Ala Ala Arg Leu Ser Trp Asn Gin Val Asp Gin 
65 70 75 80 

Val lie Arg Asn Ala Leu Ala Ser Pro Gly Ser Gly Gly Asp Leu Gly 
85 90 95 

Glu Ala lie Arg Glu Gin Pro Glu Gin Ala Arg Leu Ala Leu Thr Leu 
100 105 110 

Ala Ala Ala Glu Ser Glu Arg Phe Val Arg Gin Gly Thr Gly Asn Asp 
115 120 125 

Glu Ala Gly Ala Ala Asn Ala Asp Val Val Ser Leu Thr Cys Pro Val 
130 135 140 

Ala Ala Gly Ala Cys Ala Gly Pro Ala Asp Ser Gly Asp Ala Leu Leu 
145 150 155 160 

Glu Arg Asn Tyr Pro Thr Gly Ala Glu Phe Leu Gly Asp Gly Gly Asp 
165 170 175 

Val Ser Phe Ser Thr Arg Gly Thr Gin Asn Trp Thr Val Glu Arg Leu 
180 185 190 

Leu Gin Ala His Arg Gin Leu Glu Glu Arg Gly Tyr Val Phe Val Gly 
195 200 205 

Tyr His Gly Thr Phe Leu Glu Ala Ala Gin Ser He Val Phe Gly Gly 



210 



215 



220 



Val Arg Ala Arg Ser Gin Asp Leu Asp Ala lie Trp Arg Gly Phe Tyr 
225 230 235 240 

lie Ala Gly Asp Pro Ala Leu Ala Tyr Gly Tyr Ala Gin Asp Gin Glu 
245 250 255 

Pro Asp Ala Arg Gly Arg lie Arg Asn Gly Ala Leu Leu Arg Val Tyr 
260 265 270 

Val Pro Arg Ser Ser Leu Pro Gly Phe Tyr Arg Thr Ser Leu Thr Leu 
275 280 285 

Ala Ala Pro Glu Ala Ala Gly Glu Val Glu Arg Leu lie Gly His Pro 
290 295 300 

Leu Pro Leu Arg Leu Asp Ala lie Thr Gly Pro Glu Glu Glu Gly Gly 
305 310 315 320 

Arg Leu Glu Thr lie Leu Gly Trp Pro Leu Ala Glu Arg Thr Val Val 
325 330 335 

lie Pro Ser Ala lie Pro Thr Asp Pro Arg Asn Val Gly Gly Asp Leu 
340 345 350 

Asp Pro Ser Ser lie Pro Asp Lys Glu Gin Ala lie Ser Ala Leu Pro 
355 360 365 



Asp Tyr Ala Ser Gin Pro Gly Lys Pro Pro Arg Glu Asp Leu Lys 
370 375 380 



<210> 3 
<211> 1869 
<212> DNA 

<213> Escherichia coli 
<400> 3 

atgcagcact ggtcctattg gctgcgccct ggagaagctt tcgacctctg gaacgaatgc 60 
gccaaagcct gcgtgctcga cctcaaggac ggcgtgcgtt ccagccgcat gagcgtcgac 120 
ccggccatcg ccgacaccaa cggccagggc gtgctgcact actccatggt cctggagggc 180 
ggcaacgacg cgctcgagct ggccatcgac aacgccctca gcatcaccag cgacggcctg 24 0 
accatccgcc tcgaaggcgg cgtcgagccg aacaagccgc tgcgctacag ctacacgcgc 300 
caggcgcgcg gcaggtggtc gctgaactgg ctggtaccga tcggccacga gaagccctcg 360 
aacatcaagg tgttcatcca cgaactgaac gccggcaacc agctcagcca catgtcgccg 420 
atctacacca tcgagatggg cgacgagttg ctggcgaagc tggcgcgcga tgccaccttc 480 
ttcgtcaggg cgcacgagag caacgagatg cagccgacgc tcgccatcag ccatgccggg 54 0 




gtcagcgtgg tcatggccca gacccagccg cgccgggaaa agcgctggag cgaatgggcc 600 
agcggcaagg tgttgtgcct gctcgacccg ctggacgggg tctacaacta cctcgcccag 660 
caacgctgca acctcgacga tacctgggaa ggcaagatct accgggtgct cgccggcaac 720 
ccggcgaagc atgacctgga catcaaaccc acggtcatca gtgaagagct ggagtttccc 780 
gagggcggca gcctggccgc gctgaccgcg caccaggctt gccacctgcc gctggagact 840 
ttcacccgtc atcgccagcc gcgcggctgg gaacaactgg agcagtgcgg ctatccggtg 900 
cagcggctgg tcgccctcta cctggcggcg cggctgtcgt ggaaccaggt cgaccaggtg 960 
atccgcaacg ccctggccag ccccggcagc ggcggcgacc tgggcgaagc gatccgcgag 1020 
cagccggagc aggcccgtct ggccctgacc ctggccgccg ccgagagcga gcgcttcgtc 1080 
cggcagggca ccggcaacga cgaggccggc gcggccaacg ccgacgtggt gagcctgacc 1140 
tgcccggtcg ccgccggtga atgcgcgggc ccggcggaca gcggcgacgc cctgctggag 1200 
gcgaactatc ccactggcgc ggagttcctc ggcgacggcg gcgacgtcag cttcagcacc 1260 
cgcggcacgc agaactggac ggtggagcgg ctgctccagg cgcaccgcca actggaggag 1320 
cgcggctatg tgttcgtcgg ctaccacggc accttcctcg aagcggcgca aagcatcgtc 1380 
ttcggcgggg tgcgcgcgcg cagccaggac ctcgacgcga tctggcgcgg tttctatatc 1440 
gccggcgatc cggcgctggc ctacggctac gcccaggacc aggaacccga cgcacgcggc 1500 
cggatccgca acggtgccct gctgcgggtc tatgtgccgc gctcgagcct gccgggcttc 1560 
taccgcacca gcctgaccct ggccgcgccg gaggcggcgg gcgaggtcga acggctgatc 1620 
ggccatccgc tgccgctgcg cctggacgcc atcaccggcc ccgaggagga aggcgggcgc 1680 
ctggagacca ttctcggctg gccgctggcc gagcgcaccg tggtgattcc ctcggcgatc 1740 
cccaccgacc cgcgcaacgt cggcggcgac ctcgacccgt ccagcatccc cgacaaggaa 1800 
caggcgatca gcgccctgcc ggactacgcc agccagcccg gcaaaccgcc gcgcgaggac 1860 
ctgaagtaa 1869 



<210> 4 
<211> 622 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Gin His Trp Ser Tyr Trp Leu Arg Pro Gly Glu Ala Phe Asp Leu 
15 10 15 

Trp Asn Glu Cys Ala Lys Ala Cys Val Leu Asp Leu Lys Asp Gly Val 
20 25 30 

Arg Ser Ser Arg Met Ser Val Asp Pro Ala lie Ala Asp Thr Asn Gly 
35 40 45 

Gin Gly Val Leu His Tyr Ser Met Val Leu Glu Gly Gly Asn Asp Ala 
50 55 60 

Leu Glu Leu Ala lie Asp Asn Ala Leu Ser lie Thr Ser Asp Gly Leu 
65 70 75 80 

Thr lie Arg Leu Glu Gly Gly Val Glu Pro Asn Lys Pro Leu Arg Tyr 
85 90 95 



v 



Ser Tyr Thr Arg Gin Ala Arg Gly Arg Trp Ser Leu Asn Trp Leu Val 
100 105 110 

Pro lie Gly His Glu Lys Pro Ser Asn lie Lys Val Phe lie His Glu 
115 120 125 

Leu Asn Ala Gly Asn Gin Leu Ser His Met Ser Pro lie Tyr Thr lie 
130 135 140 

Glu Met Gly Asp Glu Leu Leu Ala Lys Leu Ala Arg Asp Ala Thr Phe 
145 150 155 160 

Phe Val Arg Ala His Glu Ser Asn Glu Met Gin Pro Thr Leu Ala lie 
165 170 175 

Ser His Ala Gly Val Ser Val Val Met Ala Gin Thr Gin Pro Arg Arg 
180 185 190 

Glu Lys Arg Trp Ser Glu Trp Ala Ser Gly Lys Val Leu Cys Leu Leu 
195 200 205 

Asp Pro Leu Asp Gly Val Tyr Asn Tyr Leu Ala Gin Gin Arg Cys Asn 
210 215 220 

Leu Asp Asp Thr Trp Glu Gly Lys lie Tyr Arg Val Leu Ala Gly Asn 
225 230 235 240 

Pro Ala Lys His Asp Leu Asp lie Lys Pro Thr Val lie Ser Glu Glu 
245 250 255 

Leu Glu Phe Pro Glu Gly Gly Ser Leu Ala Ala Leu Thr Ala His Gin 
260 265 270 

Ala Cys His Leu Pro Leu Glu Thr Phe Thr Arg His Arg Gin Pro Arg 
275 280 285 

Gly Trp Glu Gin Leu Glu Gin Cys Gly Tyr Pro Val Gin Arg Leu Val 
290 295 300 

Ala Leu Tyr Leu Ala Ala Arg Leu Ser Trp Asn Gin Val Asp Gin Val 
305 310 315 320 

lie Arg Asn Ala Leu Ala Ser Pro Gly Ser Gly Gly Asp Leu Gly Glu 
325 330 335 

Ala lie Arg Glu Gin Pro Glu Gin Ala Arg Leu Ala Leu Thr Leu Ala 
340 345 350 



y 



Ala Ala Glu Ser Glu Arg Phe Val Arg Gin Gly Thr Gly Asn Asp Glu 
355 360 365 

Ala Gly Ala Ala Asn Ala Asp Val Val Ser Leu Thr Cys Pro Val Ala 
370 375 380 

Ala Gly Glu Cys Ala Gly Pro Ala Asp Ser Gly Asp Ala Leu Leu Glu 
385 390 395 400 

Ala Asn Tyr Pro Thr Gly Ala Glu Phe Leu Gly Asp Gly Gly Asp Val 
405 410 415 

Ser Phe Ser Thr Arg Gly Thr Gin Asn Trp Thr Val Glu Arg Leu Leu 
420 425 430 

Gin Ala His Arg Gin Leu Glu Glu Arg Gly Tyr Val Phe Val Gly Tyr 
435 440 445 

His Gly Thr Phe Leu Glu Ala Ala Gin Ser He Val Phe Gly Gly Val 
450 455 460 

Arg Ala Arg Ser Gin Asp Leu Asp Ala He Trp Arg Gly Phe Tyr He 
465 470 475 480 

Ala Gly Asp Pro Ala Leu Ala Tyr Gly Tyr Ala Gin Asp Gin Glu Pro 
485 490 495 

Asp Ala Arg Gly Arg He Arg Asn Gly Ala Leu Leu Arg Val Tyr Val 
500 505 510 

Pro Arg Ser Ser Leu Pro Gly Phe Tyr Arg Thr Ser Leu Thr Leu Ala 
515 520 525 

Ala Pro Glu Ala Ala Gly Glu Val Glu Arg Leu He Gly His Pro Leu 
530 535 540 

Pro Leu Arg Leu Asp Ala He Thr Gly Pro Glu Glu Glu Gly Gly Arg 
545 550 555 560 

Leu Glu Thr He Leu Gly Trp Pro Leu Ala Glu Arg Thr Val Val He 
565 570 575 

Pro Ser Ala He Pro Thr Asp Pro Arg Asn Val Gly Gly Asp Leu Asp 
580 585 590 

Pro Ser Ser He Pro Asp Lys Glu Gin Ala lie Ser Ala Leu Pro Asp 
595 600 605 




Tyr Ala Ser Gin Pro Gly Lys Pro Pro Arg Glu Asp Leu Lys 
610 615 620 



\ 



